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There  are  here  presented  the  results  of  laboratory  tests  to 
determine  whether  the  compounds  listed  have  any  possible  value  as 
mothproofing  agents.  Two  distinct  methods  of  evaluation  were  employed. 
Certain  preliminary  steps  in  the  procedure  were  oommon  to  both  methods, 
Small  squares  of  woolen  oloth  were  immersed  for  about  10  minutes  in  a 
0.5-percent  solution  in  acetone  of  the  compound  to  be  tested  and  then 
allowed  to  dry.  These  squares  were  later  exposed  to  the  attack  of  the 
insects,  under  conditions  favorable  to  them. 

First  Method.— 'The  samples  of  oloth  were  subjected  to  progres- 
sively severe  tests  until  eliminated,  as  follows:  (I)  Eggs  of  the 
webbing  clothes  moth  (Tineola  biaselliella  Hflm. ),  (II)  eggs  of  the 
furniture  carpet  beetle  (Anthrenus  vorax  Waterh.),  (ill)  larvae  of  the 
webbing  clothes  moth,  and  (IY)  larvae  of  the  furniture  carpet  beetle. 
The  oloth  wa3  exposed  to  the  attack  either  of  the  larvae  that  hatched 


^     All  the  organic  oompounds  tested  were  furnished  by  the 
Division  of  Inseoticide  Investigations. 
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from  ten  eggs  or  of  ten  6-weeks-old  larvae,  and  those  samples  that 
oaused  100-percent  mortality  in  6  weeks  were  subjected  to  the  next  test. 
In  the  accompanying  list  the  Roman  numerals  indicate  the  tests  required 
to  eliminate  the  compound.  The  higher  the  numeral,  the  more  effective 
the  oompound. 

Second  Method. —Partially  grown  larvae  of  the  furniture  carpet 
beetle  were  taken  from  a  large  culture  and  selected  for  size  by  eliminat- 
ing the  smaller  and  larger  larvae.  The  selected  larvae  were  plaoed  in 
pill  boxes,  10  larvae,  taken  at  random,  in  each  box,  together  with  a 
piece  of  treated  cloth  weighing  about  50  mg.  The  boxes  were' incubated 
at  30°  C.  during  the  test  period  of  6  weeks.  The  cloth  was  weighed 
at  the  beginning  and  again  at  the  end  of  the  test.  After  oorreotions 
had  been  made  for  changes  in  moisture  content,  the  difference  in  weight 
indicated  the  actual  damage  to  the  cloth  by  eaoh  group  of  larvae.  The 
final  evaluation  is  the  ratio  of  this  damage  to  the  damage  oaused  by  a 
group  of  10  larvae,  under  like  conditions,  to  a  sample  of  cloth  treated 
with  a  standard  mothproofing  agent  (sodium  fluosilioate).  Thus,  com- 
pounds less  effective  than  the  standard  mothproofing  agent  have  numbers 
greater  than  1,  and  vice  versa.  These  ratios  are  shown  by  the  arable 
numbers  following  the  compounds  tested  by  this  method. 
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Hatsrooyolio  eofapounds  with  sulfur  in  rings 

p-AninophenylanBionium-2-» 

bansothiasolyl  sulfide  SCgH^HCSBHgCgH^HH^  I 

p->Ph«aylen9-bis(sjnaonivun- 

2-b«iizothiaxolyl  sulfide)     (SCg^KCSfiHg^CgH*  I 

Thianthrena  CgH^SCg^S  9.1 

Heterooyolio  oompounds  with  sulfur  outside  ring: 

H«Pural-S-(o-nitroph«nyl )- 

sulfuraaina  NOjjCgH^SNC  ( C4H3O  )  8.3 

N-  (p-Aoettminophenylsulf onyl )  - 

morpholins  CB^CGSSCQH^S02S(C&^Ezh0  1 

H- (3-Ni tro-p-tolylsulf onyl )  - 

morpholine  CHsCgHsCHOz^C^XKCHgGHg)^  I 

Pipsridina  piporidyl 

dithiooarbamate  (C6H10H)C(S)SH(C6H11»)  I 

Esterooyolio  oompounds  with  6-membarad  rings,  not  containing  sulfur  1 

2 , 7»Dibron»-9-furalf  luorens  BrCgHgC  [CH( C^HjO )]  CgH^Br  I 

3-iminodibensofuran  C0H4OC5H3HH2  II 

Indola  Cgl^CH-CHlffi  U 

2-lfethylbensimidasolo  C^^=C(C5^)m  I 

H-Xenyl-2-furandds  (C4H30)C0HHC6H4C6H5  12.3 

Piperonal  sandoarbasone  OCHgOCg^CHHlflHCOH^  11.0 

Hetsrooyolio  oompounds  with  6-aanbsrtd  rings,  not  containing  sulfur i 

Phenasina  CgH^HCgE^I  I 

6-Ni tro-2 , 3-diphenyl- 

quinoxalinc  H02C6H3H=C(CaHs)C(C6HB)=lf  I 
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Heterocyclic  compounds  with  6-membered  rings,  aot  containing  sulfur, 
continued t 

2-p-Hitrophenyl-3- 
phenylquinoxal  ine 

C6H4K2  C  (C$H4H02  )C  (CgHs  )*  H 

I 

Benso- ( a )-naphtho- 
(2,l-o)-phenatine 

C24H14H2 

I 

Coumarin 

C6H4CHCEC(0)0 

I 

2,2,6,6-Tetramethyl-l- 
ni tro so-4-piper idone 

(CH3 )2CCH2C0CH2C (CH3 )2»H0 

II 

1,4-Diphenylpipera*ine 

C6H6»(CE2CH2 )2»C6H5 

I 

1, 4-Dinitrosopiperasine 

OHN(CH2CH2)2WK>                         I,  II, 

III 

Piperazine  (hydrate) 

HH(CH2  )2HH(CH2  )2  .6H20 

I 

Aoridan 

CgB^CHjgCeE^HH 

I 

3-Acetyl-6~methyl-l, 2- 
pyran-2 , 4 (3 )dione 
(dehydroacetio  aoid) 

0CCB0<CH3  )0C  (0)CBC0CH3 

1 

Amines  and  amides  containing  sulfur* 

p-Bromobenxene  sulfonamide 

m-Nitrobenzenesulfonamide 

m-Nitro-N-phenylbonxene- 
sulfonamide 

H-lfethyl-p-to  luene- 
sulfonamide 

N,  H-Dimethyl-p-t  oluene- 
sulfonamide 

K-14ethyl-H-p-to  lyl-p- 
toluene  sulfonamide 


BrCgE&SOgHHg 

II,  III,  IT 

HO2C5H4SO2KK2 

II 

^CgaiSOgHHCgHg 

II 

CH3C6E4SO2MHCH5 

II 

CEsCgB^SOgUCCEs >2 

II .  Ill 

CH3C6H4S02N(CH3)C6H4GH5 

I 

-  5  - 


Acaines  and  amides  containing  sulfur,  continued? 


H-p-Tolyl-p-toluene - 
sulfonamide 

CHsCgH4S02NHCgH4CH3 

I 

p-Toluenesulfonomide 

CE^CgH^SC^HH-g 

II 

N-Sodiuui-N-chloro-p- 
toluenesulfonainide 

GH3C6B4S02NClKa 

II 

N-Ethyl-p-toluene  - 
sulfonamide 

CH3  CgE^SO^C  jjHg 

II 

H-n-Butyl-p-toluene  - 
sulfonamide 

CH3C  gH^S  Oq  NEC  aHo 

II 

N,H-Diohloro-p-toluene- 

sulfonamide 

CHsCgl^SOjjBCljj 

II 

p-Toluenesulfonanilide 

CE3CgH4S02NBCgH5 

II 

H-Methyl-p-toluene- 
sulfonanilide 

p-Br  omobent  ene  sulf onani  lide 

m-Kitro-IJ-l-EAphthylbensene- 
sulfoneside 

3-Hitro-p-to luene - 
sulfonamide 

3-Nitro-H-phenyl-p- 
toluenesulfonamide 

3-Hitro-N-l-naphthyl-p- 
toluenesulf  onami  de 

p-3romo-H«-l--naphtbyl  - 
bens  enesulf  onamide 

p-Bromo-N,N-dibenryl  - 

benzene sulfonamide 


CH5CgH4S02H(CH3)CgH5  II 

BrCgHgSC^KHCgBg  II 

NC^CgB^SOgBHCioBV  II 

Cfl3C6H3(N02)S02HH2  I,   II,  III 

CH3CgH3  (H02  )S02HHCgH6  I 

GH3CgH3  (N02  )S02HEC10H7  I 

BrCgH4S02KHClc^7  I,  II,  III 

BrC6H4S02H(CH2CgH5)2  I,  III 
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Amines  and  amides  containing  sulfur,  continued: 


S-(o-Nitrophenyl )- 
8ulfuramine 

N02C6H4SNH2 

12.6 

N-Benxy 1 idene-S- 
(o-nitrophenyl )- 
sulfuramine 

H02C6H4SN=CHC6H5 

15.6 

Sulfides,  sulf ones,  and  mercaptans 

t 

n-Butyl  sulfone 

(C^Hq^SOjj 

I 

p-Tolyl  sulfone 

(CH3C6H4)2S02 

I 

Phenyl  sulfone 

(C6H5)2S02 

I 

p-Pheny 1 sulf onylpheneto 1 e 

C6H5S02C6H40C2H5 

II 

B i 8 ( 3-ni tr ophenyl ) sulf one 

(N02C6H4)2S02 

II 

1- (o-Nit ropheny lmeroapto )- 
2-naphthol 

N02CeH4SC10HgOH 

15.6 

Aoetonyl-o-ni tro phenyl 
sulfide 

U02C6E4SCH2COCH5 

7.6 

4-  (o-Nitropheny  lmeroapto  )  - 
resoreinol 

N02C6H4SC6H3(0H)2 

12.2 

Aldehydes,  ketones,  thio aldehydes, 

and  thic ketones j 

2-Nitrofluorenone 

CgB^COCsHsNOg 

I 

2-  [alpha-  ( 2-Hydroxy-6-oxo- 
4  ,  4-di  methyl- A-oyo  lo - 
hexeny  1  )ethyl]  -5 , 5- 
dimethyl-1 , 3-oyclo- 
hexanedione 


CQCHgC  (CH3  )2CH2C09HCH(CH3  )CCOCH*C  (CHgjgCHgCC 

I 
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Aldehydes,  ketones,  thioaldehydes,  and  thioketones,  continued! 


alpha- (p-Chloro benzoyl )- 
beta-phenyl  ethylene 
oxide 

alpha-Phenyl-beta-(p-toluyl ) 
ethylene  oxide 

alpha-Benzoyl-beta-phenyl 
ethylene  oxide 

alpha-Benzoy 1-bet a- (m-ni  tro- 
phenyl) ethylene  oxide 

3 , 4-Di  chloro  aoeto  phenone 

p, omaga-Dichloroaoetophenone 

1-Phenyl-l, 2-butanedione-2- 
monoxime 

2 , 3-Pent  anedi  one-3Hnonoxime 

2 , 3-0o tanedione-3-oxime 

2 t 3-But anedi one-3-monoxiae 

Benzylidenediaoeto phenone 

2-Bydroxybenzylidene - 
diacetophenone 

Dibenzylidenetri  ao  etophenone 
(isomer  B) 

Benzil  monosemicarbazone 

Phenols  and  phenol  ethers t 
Cateohol 

2,  7-Dihydroxynaphthalane 
4,6-DibroiaD-o-oresol 


ClCe^COCEOCHCgHg 


CeHgCHOCHCOCgB^CHg 


C6H5C0CH0CHC6H5 


C6H5C0CH0CHC6H4M02 

I 

Cl2C6H3COCH5 

9.6 

C1C6H4C0CH2G1 

II 

CgH5C0C(N0H)CH2CH3 

II 

CH3CH2C(NOH)COCH5 

II 

CHs  (CH2  )4^  (NQH  )COCHs 

II 

CH3C0C(NQH)CHs 

II 

C6H5CH(CH2COC6H5)2 

9.1 

H0C6H4CH(CH2C0C6H6)2 

[C6H5C0CH2CH(C6H5)]  2CHC0C6H5 
C6H5C0C  (C6H5  )NHHCONH2 


C6H4(OH)2 

HOCioHgCH 
Br2C6H2(CH3)QH 


8.1 

13.0 
3.6 


II 
II 

I 
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Phaaols  and  phenol  athara,  oontinuedt 

Quinhydrona  CgJ^O^CgH^CGEOg 

2„4^Dinitroaniaole  CHgOCgHjClIOg)^ 

jKinos*   asddoa,  lainaa,  and  laidaa,  not  oentaining  aulfurs 


p-Chloroaoetanilida 

p-BrofflOftoataailida 

Hitroguanidina 

2»Fluorylaiain© 

E-B«tuyliden«anilina 

H-Methyl-o-aoatoto  luida 

N-Ma  thyl-m-aoatoto  luida 

N-Mathyl-p-aoatotoluide 

o-Chloroaorfc  aid  1  Ida 

m-Chloroaoetani lida 

o-Brosaoaoatani  1  ide 

»-Bromoaoatanilida 

p-Iodoaoetanilida 

m-Iodoaoatanilida 

p-Iodoaoataxiilida 

o-Iodoanllina 

Tria(p-H»N-diaathylaBdno- 
phanyl )»athana 

Bia  (p-H«  S~dln*thylaadno  - 
phauy  1  )phany  laavthana 


^CQNHCgB^Cl 

CHjCONHCg^Br 
HH2C(HH)MHH02 

C6H5CH=NC6H6 
CE3CGN  (CH5  )CqH4CH3 
CE3COM( CH3 )CqB^CE^ 
CE3C  0N(CH5  )CgH4CHj 
CH3COBHC0B4CI 
CH3COHBCgH^Cl 
CB^CQHHCgH^Br 
CHjCQHBD^B^Br 
CHgCOHHCgB^I 

CEgCcaracgB^i 

iOftjBtiPHg 

CeEsCfifceB^HCcHj)^]  3 


I 

0.6 


13 

n 


1,  in 
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Jnines,  amides,  iminea,  and  imidea,  aot  containing  eulfur,  continued i 


Bit  (p-H,  N-dimethylamino  - 
phenyl  )methane 

4, 4-Diphenylsemioarbaxide 

Ethyl  ester  of  diphenyl- 
oarbamio  aoid 

alpha.,  gemna-Dl-o-tolyl- 
guanidine 

Carbanilide 

Fbthalonitrile 

2 , 4, 2 • , 4 • -Tetraohler© - 
dlphcnyl  amine 

2,4,2',4«-Tetrabroiao- 
dipheny  lamina 

Bensophenone  eamioarbasone 

Aoetopheaone  semioarbaxone 

2-Furaldehyde  semiearbaxone 

2-0etanone  semiearbasose 

Salioylaldehyde 
aemioarbexone 

Bensaldehyde  samioarbaxone 

H-Xenylfoniamide 

H-Xenyleoetamide 

H-Xenylpropionanide 

V-Xeny  lbenx  aside 

Cexraorylpropionamide 

4-Mrthyl-2°>peotanone 
eemioarbasone 


[(CH)5»C6H4]2CH2 
(C6H5)2KC0NHNH2 

(C6H5)2HC00C2H5 

(CHsC6H4lE)2C=HH 

(CgH6HH)2C0 

C6H4(CH)2 

C12C6H5HHC6H5C12 

Br2C6H5MHG6HsBs'2 
(CfSg  )2C)01HCOHH2 
C6H5C(SHHC0iIH2)CH9 

(C4H30)CBlffiHC0NE2 

CH5(CH2)gC(CH5)lC8HCCaiH2 

HOCgH^CBKNHCOHEg 
C6HgCHHHHCOHH2 
HCGHBCgB^C^ 
CE3C0HEC6E4CgE6 

C6H5C0HEC6K4C6H5 
C2H5CQSHC6H3(CH5)(C5H7) 

(CH3  )  gCHCHjjC  (CH5  )HKaCOHE2 


I 

i,  ni 

i,  in 

i 

i 

as.i 


i 

1.6 

4.1 

8.8 

19.1 

21.5 
4.6 

16.4 
8.5 

10.8 
19.0 

12.9 

21.8 
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jaainea,  araidas,   iainas,  and  iaidea,  sot  containing  sulfur,  ©©afeizsaods 


Crotonaldohyda 
aamioarbaxona 

2,6-Di»ethyl~4-haptanona 
aasdoarbasona 

2-Pantanona  eamioarbaaona 

p-Jfethylacetophanona 
samio&rbaxona 

2-Butanone  eemic»arba.*ona 


CH3CHCHCHIHHCOHH2 

[(CHj^CBCB^I  2CHHH0QSE2 
CH3C  (SBEC0HH2  )CsH7 

CH3C6H4C  (CH3  )HKHC08H2 
CgHgC  (MHCOHHg  )Cfi5 


Cyolopontanone  samioarbasona  C5Hg(MHC0NH2) 

[CESC  (HNECOHH2  )2^H2]  2 


Aoatooylaoatona 
diaomioarbazona 


alpha-Ethylbutyraldahyda 
aamicarbaxone 

alpha-CyaaoAcat  ani  lida 

p-Chloreaeatophanone 
aaadcarbaxona 

Aoatoaootic  aoid  athyl 
aator  somioarbajtona 

Vanillin  oxima 

Vanillin  aamicaxbazona 

o-Chlorobonsaldehydo 
aamioarbazono 

LeYuliiu.o  aoid 
aomioarbazono 

3, 4-Diohloroaoa  tophanona 
samlearbazone 

2  ,  4-Diaethy  l«3-pantanon© 
aamicarbozona 

2-Haptanona  semioarbaxona 


(C  2H5  ^CHCHHBHCOHE^ 
CaCE2COHBC6Hg 

ClCgfi^C  (CES  )tfNHCUHH2 


8.0 

7.3 
6.0 

12.7 
10.6 

12.3 

18.2 

U.O 
14.0 

1.4 


CE3C  (NNfiCOMEg  JC^CCKX^Hfc 

10.7 

CSsOC6H3(QH)CHNOH 

12.2 

CH3  0C6H3  (  OH  )CHMMHCONH2 

13.0 

ClCgE4CHHMHC0HH2 

10.4 

CH5C  (SNHCQNH2  )CH2CH2C0OH 

12.6 

Cl2CgH3C  (CH$  )KKHCOHH2 

4.2 

[(CH5)2CH]  2CHHHCOMH2 

7.4 

CH3  (CH2  )*C  (CH5  )MHHC0HH2 

7.0 
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Amines,   amides,  imines,  and  imides,  not  oontaining  sulfur,  continued! 


p-Aminobenzophenon© 

semioarbazone  NH2C6H4C(CeH5)NNHC0NH2 

Cyclohexanone  semioarbazone   CgH^QNNHCOHB^ 


1.4 
2.7 


Acids,   aXoohcls,  and  esters i 

Diphenyl  ester  of  carbonic 
acid 

2,4,6-Tribromophenyl  ester  of 
p-toluenesulfonio  acid 

p-Chloro phenyl  ester  of  p1- 
tolue^e sulfonic  acid 

2, 4-Dichloro phenyl  ester  of 
3 » ,4  ^dichlorobenzene- 
sulfonic  aoid 

Phenyl  ester  of  3,4-diohloro- 
benz one sulfonic  aoid 

Phenyl  ester  of  p-chloroben- 
zene sulfonic  aoid 

Phenyl  ester  of  p-toluene- 
sulfonio aoid 

o-Chlorophenyl  ester  of  p»- 
toluene sulfonic  aoid 

2, 4-Di ohlo ro phenyl  ester  of 
p* -toluene sulfonic  aoid 

o-Tolyl  ester  of  p»- 
toluenesulfonio  aoid 

4-Chloro-m-tolyl  ester  of 
p-toluenesulfonio  aoid 

2-Brono-9-f luoreno 1 

Ethyl  ester  of  alpha,  beta- 
dibromo  hydro  einnamic  aoid 


(C6H50)2CO 

Br3C6H20S02C6H4CH3 

C1C6H40S02C6?4CH3 

C12C6H30S02C6H3C12 
C6H50S02C6H3C12 

CeHgOSOjjCgB^Cl 
C6H50S02;C6H4CH3 
ClC6H40S02CeH4Cl 
C12C6H30S02C6H4CH3 

CH3C6H40S02C6H4CH3 

C1C6H3  (CH3  )0S02C6H4CH3 
G6H4CH(QH)C6H3Br 

C6H5CHBrCHBrCOOC2H5 


UNIVERSITY  OF  FLORIDA 
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Acids,  aloohols,  and  esters,  continued: 

CgHsCHBrCHBrCOQH 


3  1262  09224  6940 


alpha,  beta-Dibromo- 
hydrocinnamic  acid 


Ethyl  ester  of  4-acetyl-3- 

hydroxy-2-naphthoio  acid   CH3COCioH5(0H)C02C2H5 

p-Nitroiodosobenzene  acetate  (M02)C6H4l*(0C0CH3)2 

2, 4-Dinitro phenyl  ester  of 
aoetic  acid 

Benzoyl  peroxide 


Nitro  and  nitroso  compounds: 

Cupferron 

N-Nitro  sodibenzylamine 

alpha,  beta-Dibromo-beta- 
nitro  ethylbenzene 

o-Iodosonitrobenzene 

p-Io  do  sonitrobenz  ene 

o-Nitrophenyliodo chloride 

m-Nitro phenyl io do chloride 

p-Nitr ophenyl iodo  chloride 

Aryl,  alkyl,  and  aralkyl  halides: 

Iodosobenzene 

Pentaerythrityl  bromide 

alpha,  b eta-Dibromo ethylben- 
zene (s tyrene  dibromide) 

2-Bromofluorene 

Hydrocarbon: 

9, 10-Dihydro anthracene 


CH3C02C6H3(N02)2 
(C6H5C0)202 

C6H5N(N0)0HH4 
C6H5CH2N(N0)CH2C6H5 

C6H5CHBrCHBrN02 

C6H4(N02)I0 

C6H4(N02)I0 

(N02)C6H4lCl2 
(N02)C6H4lCl2 

C6H5I0 
C(CH2Br)4 

CgHgCHBrCHjjBr 
96H4CH2C6H3Br 

CeH4(CH2)2C6H4 


II 

24.8 

0.7 
9.9 


I,  II,   III 


I,   III 


i,  n,  in 
I,  II,  III 
I,  II,  III 

I,  II,  III 
I,  II,  III 


I,  II 

II 

22.3 

I,  II,   III 


